Abstract
INTRODUCTION
The technique used for estimating the direction of arrival(DOA) of radio signals in wireless system has received considerable attention because estimating the direction of arrival of several radio signals impinging on an array of sensors is required in a variety of other applications, including radar, sonar and seismology [1] [2] .
DOA estimation using a fixed antenna has many disadvantages such as its resolution is limited by antenna's main lobe beam width [3] .Antenna's mainlobe beam width is inversely proportional to physical size. Thus improving accuracy of angle measurement by increasing physical size of receiving antenna is not always a practical solution. certain systems such as a missile seeker or aircraft antenna have physical size limitation, therefore they provide wide main lobe beam width. So that resolution is poor.
Instead of using a single antenna ,an array antenna system with innovative signal processing can enhance the resolution of signal DOA [4] . A array antenna has better performance in signal reception and parameter estimation.
As shown in fig.1 DOA estimation is depends on many parameters such as number of mobile users, inter element spacing, number of signals and spatial distribution.
There are many different super resolution algorithms such as spectral estimation, model based and Eigen analysis [5] . In this paper we concentrate on estimation of DOA using MUSIC (Multiple signal classification) algorithm. 
ARRAY SENSOR SYSTEM
The system consists of ULA with M antenna elements that are linearly spaced along with equal distance. generated by source i impinging on the array at an angle and the signal generated by the source i is the ( ).If all the signals generated by all the D sources, ( ),1<i<D,then total signal and noise received by mth array element is given in eq n 1.
The equation 1 can be written as
Where,
The data column vector received by the array is given in equation 3.
The signal column vector generated by the sources is given in equation 4.
The noise vector generated by the sources is given in equation 5.
These noise vector is having zero mean spatially uncorrelated additive white noise and variance is equal to 2 .
The array steering column vector a( ) is defined in equation 6.
The steering matrix is given in equation 7.
Where = -2 Δsin .is called spatial frequency for the ith source that generates the signals of incident angle [6] . Substituting the value of eq.2 in eq.8 resultant expression for can be obtain using eq.9
MUSIC ALGORITHM
Where P is the covariance matrix of the signal vector is given in eq.10
2 is the noise covariance matrix is given in eq.11
I is M*M identity matrix.
By analyzing the properties of if numbers of antenna elements are greater than the number of sources, then P is positive definite i.e signal are not fully correlated.
The array covariance matrix can be estimated from received snapshot vectors can be obtain using eq.12
Where K is the number of snapshot 
The Eigen vector associated with a particular Eigen value, is the vector such as given in eq.19
For Eigen vectors associated with M-D smallest Eigen values, obtain using eq.20,21.
(
As A is full rank and P is non-singular, so that eq.21 becomes
This means that the Eigen vectors associated with the M-D smallest Eigen values are orthogonal to the D steering vectors that make up A.
To search the noise subspace, we form a matrix containing the noise Eigen vectors.
Since the steering vectors corresponding to signal components are orthogonal to the noise subspace Eigen vectors, ( ) a(φ)=0 for φ corresponding to the DOA of a multipath component. Then the DOAs of the multiple incident signals can be estimated by locating the peaks of a MUSIC spatial spectrum which is given by eq.24
SIMULATION RESULT
The performance of MUSIC algorithm depends on following parameters 1. Number of snapshots. 2. Number of array elements. 3. Element separation .
Effect of the Number of Snapshots on MUSIC

Algorithm.
As shown in Fig.(3) as number of snapshots(k=1000) increases, MUSIC can accurately estimate the DOA of incident signals. This is because increase the number of snapshots, will make narrower beam width around incident signals directions. As shown in fig.(4) if number of snapshot (k=10) then resolution of Music algorithm decreases. 
Effect of the Number of Array Elements on
MUSIC Algorithm
As shown in 
Effect of the Varying Element Separation on MUSIC Algorithm
From Fig. (7) it is clear, that as the distance between array elements increases, MUSIC can accurately estimate the DOA of incident signals. And fig.(8) shows that, if distance between array element is (d=0.4) decreases, then resolution of Music algorithm is decreases.
Fig-7:
MUSIC Spectrum using element separation d=0.5.
Fig-8:
CONCLUSIONS
The simulation result of Music algorithm shows that angular resolution of Music algorithm improves with more no. of elements in the array, with large snapshot of signals and greater angular separation between the signals. MUSIC can estimate uncorrelated signal very well but it fails to detect correlated signals.
